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Career
Jet Propulsion Laboratory, Pasadena, CA, USA (1996 — present)

Co-l, Europa Mission Mapping Imaging Spectrometer for Europa (MISE) (2015+)
Research Scientist 1V, Geophysics and Planetary Geosciences (2015+)

Research Scientist 1V, Comets, Asteroids and Satellites Group (2003 - 2014)

New Millennium Program-Autonomous Sciencecraft Experiment (ASE) Co-1 and Lead
Scientist (2001 - present)

ASTER Team Associate (2004 - present)

Research Scientist, Galileo NIMS Team (2001 - 2002)

Scientist, Galileo NIMS team (1996 - 2001)

National Research Council Resident Research Associate, NASA/JPL (1994 - 1996)

UK Meteorological Office: Higher Scientific Officer (1990 - 1994)

Short-Range Forecast Division (Research Scientist) (1991 - 1994)
Systems Programmer (ARTIFAX) (1990 - 1991)

Expertise

Planetary science: in particular, the jovian satellite lo

Remote sensing of volcanic activity

Analysis of hyperspectral and multispectral data (Galileo NIMS and SSI; EO-1 Hyperion
and ALI; Terra ASTER and Terra/Agua MODIS)

Numerical and analytical modelling of volcanic processes on lo, Earth, Titan and
Enceladus... across the solar system.

Autonomous spacecraft and sensor web operations

Broad fieldwork experience: includes Antarctica (Erebus), Ethiopia (Erta’Ale), Hawai’i
(Kilauea and Mauna Loa), and Iceland (Eyjafjallajokull, Laki).

Education
Undergraduate: Bachelor of Science degree with Honours in Combined Studies (Astronomy
and Geology) from the University of Hertfordshire, UK, 1984.



Doctorate: Ph.D. in planetary volcanism from Lancaster University, UK, 1988. Prof. Lionel
Wilson and Prof. Harry Pinkerton, advisors. Thesis: “Sulphur-Silicate Interactions on the
Jovian Satellite, lo”.

National Research Council Post-Doctoral Research Associateship: 1994-1996 Jet
Propulsion Laboratory, with Dr. Dennis Matson and Dr. Torrence V. Johnson, modelling
ground-based observations of volcanic thermal emission from lo.

Leadership

e Autonomous Sciencecraft Experiment Lead Scientist: 2001 — present
e Volcano Sensor Web Lead Scientist: 2004 — present

e JIMO Mission Study Science Lead (single-spacecraft option): 2003
e P.I. on multiple successful NASA-funded investigations (see below)

Spacecraft missions and technology development

e Europa Clipper Mapping Imaging Spectrometer for Europa (MISE), selected in May 2015
to explore Europa and other bodies in the jovian system.

e Galileo Near Infrared Mapping Spectrometer (NIMS) Team Member — Quantifying
volcanic processes on lo; modelling volcanic processes.

e Earth Observing 1 Autonomous Sciencecraft Experiment (ST-6) Lead Scientist —
increasing mission science return through use of autonomy.

e Volcano Sensor Web — Lead Scientist — a world-spanning eruption alert system using
eruption alerts to generate spacecraft observations: a fully-autonomous system.

e Terra ASTER - Associate Team Member - Data mining the ASTER Volcano Archive.

e o Volcano Observer (IVO): Co-I on Discovery proposal (P.l. A.S. McEwen, U. Arizona).
Decision pending.

Research awards (as P.l. — as Co-I not shown)

e NASA Planetary Geology & Geophysics Program: 2001-present (multiple awards)
NASA Outer Planets Research Program: 2002-present (multiple awards)

NASA Jupiter Data Analysis Program: 2000-2003

NASA Advanced Information Science and Technology Program: ($500K) 2005

JPL Research and Technology Development Program, P.1.: 2003-2006 (multiple awards)

Professional Societies

Fellow, Royal Astronomical Society

Member, Royal Astronomical Society Joint Association for Geophysics

Member, American Geophysical Union

Member, Division of Planetary Science, American Astronomical Society

Member, International Association for Volcanism and the Chemistry of the Earth’s Interior
Member, International Astronomical Union (IAU Commission 16)

Awards

2011: NASA Software of the Year: Honourable mention: “Sensor Web Toolbox”

2007: NASA Space Act Award: “Autonomous Volcano Sensor Web”

2005: NASA Software of the Year Award Winner “Autonomous Sciencecraft Experiment”.

2005: NASA Group Achievement Award to the Autonomous Sciencecraft Experiment Team.

2003: Technically Significant Technology Award: "Software for the Techsat-21 Autonomous
Sciencecraft Experiment (ASE)".
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2003: JPL Team Bonus Award: "Jupiter Icy Moon Orbiter (JIMO) Studies".

1998: NASA Group Achievement Award to the Galileo Project Team.

1997: NASA Group Achievement Award to the Galileo Orbital Operations Recovery Team.
1994: National Research Council Postdoctoral Fellowship (1994-1996)

New Technology Reports and Technical Brief Awards

(C= Computer Program. H = Hardware)

48583 Automated estimation of volcanic plume heights in satellite imagery using machine
learning and computer vision processing — 26 Jan 2012 (C)

48148 Multi-source autonomous response for targeting and monitoring of volcanic activity —
01 Apr 2011 (C)

48123 Autonomous Hyperspectral Data Processing, Product Generation and dissemination
for Rapid Response in VVolcanic Emergencies — 18 Mar 2011 (C)

47471 Onboard science and applications algorithm for hyperspectral data reduction — 14 Dec
2009 (H)

45998 Web Processing Service (WPS) software framework — 11 Mar 2008 (C)

45445 Volcano Monitor: Autonomous Triggering of in situ Sensors on Kilauea volcano, Hl,
from Eruption Detection by the EO-1 Spacecraft — 14 Aug 2007 (H)

42523 An Autonomous Earth-Observing Sensor Web — 13 Jul 2005 (C)

41993 The NMP ST-6 Autonomous Sciencecraft Experiment (ASE) - 18 Mar 2005 (C)

30784 Software for the TechSat-21 Autonomous Sciencecraft Experiment (ASE) — 15 Aug
2002 (C)

30442 Software for Onboard Science Analysis — 16 Nov 2001 (C)

30355 Software for the Techsat-21 Autonomous Sciencecraft Constellation (ASC) — 20 Aug
2001 (C)

30201 Goal-directed scientific exploration using multiple rovers — 15 Mar 2001 (C)

Other activities: Member, JPL Urban Search and Rescue (USAR) Team, specializing in
medical and rope rescue. FEMA certifications in Incident Management 1S-100b and 1S-200b.

Professional service: Review panels for NASA ROSES Planetary Geology and Geophysics
program. ROSES proposal reviewer: Planetary Geology and Geophysics, Planetary
Astronomy, Outer Planets Research programs, and others. Review of manuscripts for Icarus,
Geophysical Research Letters, Journal of Geophysical Research, Remote Sensing of
Environment, Journal of Volcanology and Geothermal Research, and others.

Television work

e “NOVA”. PBS. “Finding Life Beyond Earth”. PBS’s NASA Year of the Solar System
2-hour special. First broadcast 19 Oct 2011.

e “Known Universe”. National Geographic’s “Biggest Cosmic Blasts”. Broadcast 2 June
2011.

e “Wonders of the Solar System”. BBC, episode 4 (UK/US version); episodes 3 and 4
(worldwide version). Broadcast in US August 2010.

e “95 Worlds and Counting”. Discovery Channel. Broadcast September 1999.



Online

A lecture entitled “Volcanoes Near, Far and Really Far Away”, given at the Library of
Congress, Washington, DC, on 27 October 2010, can be viewed on YouTube at
http://www.youtube.com/watch?v=3GIdOHRG9p4
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University Press, Planetary Science Series no. 7. 372 pages. Published in paperback July
2014. Available as ebook, June 2015, through Cambridge University Press.
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